. Photocurrent maps recorded at an excitation laser wavelength of about 1550 nm and 1 mW power. Electrical parameters are V DS = 0 mV and V G = -6.5 V (a), -6 V (b), -5 V (c), -4 V (d), -3 V (e) and -2 V (f), respectively. The minimum (maximum) photocurrent corresponds to -0.2 nA (+0.2 nA) in panel (f). The vertical axis corresponds to the direction of L of the transistor, while the horizontal axis to W. Such measurements provide the background photocurrent induced in the transistor when no bias is applied between the source and the drain. A non -vanishing photocurrent with two opposite signs is excited at both the source and the drain junctions [1] so the two contributions cancel at the center of the device. The characterization of the effects reported in the main text have been performed where the two contribution cancel. We observe that when the channel is almost completely depleted at gate voltage V g below -6 V, a presumably different effect induces a photocurrent of the order of pA with reversed sign at the source and the drain sides respectively.
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